Melatonin controls experimental autoimmune encephalomyelitis by altering the T effector/regulatory balance.
Experimental autoimmune encephalomyelitis (EAE), the experimental model for multiple sclerosis (MS), is triggered by myelin-specific Th1 and Th17 cells. The immunomodulatory activities of melatonin have been shown to be beneficial under several conditions in which the immune system is exacerbated. Here, we sought to elucidate the basis of the melatonin protective effect on EAE by characterizing the T effector/regulatory responses, particularly those of the memory cell subsets. Melatonin was tested for its effect on Th1, Th17 and T regulatory (Treg) cells in the lymph nodes and CNS of immunodominant peptide of myelin oligodendrocyte glycoprotein (pMOG)-immunized and EAE mice, respectively. The capacity of melatonin to ameliorate EAE as well as modifying both T cell response and effector/regulatory balance was surveyed. T cell memory subsets and CD44, a key activation marker involved in the EAE pathogenesis, were also examined. Melatonin protected from EAE by decreasing peripheral and central Th1/Th17 responses and enhancing both the Treg frequency and IL-10 synthesis in the CNS. Melatonin reduced the T effector memory population and its pro-inflammatory response and regulated CD44 expression, which was decreased in T effector cells and increased in Tregs. The alterations in the T cell subpopulations were associated with a reduced mononuclear infiltration (CD4 and CD11b cells) of the melatonin-treated mice CNS. For the first time, we report that melatonin protects against EAE by controlling peripheral and central T effector/regulatory responses, effects that might be partially mediated by CD44. This immunomodulatory effect on EAE suggests that melatonin may represent an effective treatment option for MS.